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Transurethral resection syndrome after transurethral resection of bladder tumours
The transurethral resection syndrome has not previously been de The transurethral resection (TUR) syndrome is a complication of transurethral resection of the prostate, but it is usually not associated with transurethral resection of bladder tumours (TURB). 1.2 The following four cases show that symptoms of the TUR syndrome may present after TURB. The low level of awareness of the possibility of fluid absorption facilitates misdiagnosis of this complication.
The irrigating fluid used contains glycine 1.5% and ethanol 1% but routine monitoring of fluid absorption by expired-breath tests 3 was not practised during TURB when the reported operations were performed.
Case reports
Case #1
A 70-yr-old woman (ASA II) receiving medication for hypertension underwent TURB under spinal anaesthesia that extended to the T8 level. At the end of the 45-min resection, the systolic arterial pressure (SAP) decreased from 150 to 100 mmHg over ten minutes despite only a small amount of bleeding. During anaesthesia and surgery the patient had been given 1,000 rnl Ringer's acetate solution by intravenous infusion. The ethanol concentration in the expired breath (EB-ethanol) was measured to determine whether fluid absorption was responsible for the hypotension. 3 The EB-ethanol, expressed as the corresponding blood ethanol concentration, was 0.40 g.L -1 (normal value 0.01 g.L -z without absorption). The operation was stopped. Physical examination revealed distension of the abdomen. The EBethanol was again 0.40 g. L -j and volumetric fluid balance indicated that at least three litres had been absorbed. Infusion of 500 ml, saline solution 2% was started. The patient was transferred to the ICU for observation, where she experienced nausea for many hours and vomited. During this time, the SAP ranged between 110 and 150 mmHg and the heart rate between 80 and 110 bpm. Blood ammonia concentration was normal. She recovered without sequelae.
Case #2
An 81-yr-old man (ASA III) suffering from rheumatoid arthritis and chronic bronchitis (body weight 32 l~g) underwent TURB under spinal anaesthesia that extended to the TI~ dermatome. The SAP at the start of the operation was 100 mmHg. The surgeon reported a small but incomplete perforation of the bladder wall during the 30-min operation. The EB-ethanol was 0.15 g. L -j and measurement of all irrigating fluids showed that three litres had been absorbed. The patient had been given 1,000 ml Ringer's acetate solution and there was no bleeding.
The patient was transferred to the ICU, where a repeat exhaled-breath test showed 0.40 g. L -l. The SAP ranged between 65 and 100 mmHg despite minimal bleeding. During postoperative follow-up, the patient suffered from abdominal pain, nausea and diarrhoea. His status improved during the subsequent five hours, after which he was returned to the urology clinic.
Case #3
An 86-yr-old man (ASA II) suffering from mild angina pectoris underwent TURB under spinal anaesthesia. The average SAP was 120 mmHg during the operation, which lasted for 35 rain, and blood loss was negligible. The urologist was called three hours after the operation as the patient complained of nausea and chest pains. There was also hypoxaemia (SpO2 86%) and hypotension (SAP 80 mmHg). The abdomen was expanded. A central venous line was established and demonstrated low values (0 to +2 mmHg).
Cystography and x-ray of the lungs revealed perforation of the bladder and pulmonary oedema. Volume expansion with 3.3% albumin corrected the hypotension promptly. Surgical drainage was performed 24 hr after TURB when the patient had developed peritonitis. Clear fluid, 1.2 L was drained from the peritoneal cavity. During this operation, the patient required blood and albumin transfusions and ephedrine to maintain haemodynamic stability. The subsequent course included several attacks of angina pectoris and atrial fibrillation. The serum creafinine concentration increased gradually from 109 ~mol. L -j before the operation to 212 ~tmol-L -~ one week postoperatively. At this time, the patient was discharged from hospital. However, he was readmitted four days later because of urological sepsis, from which he recovered.
Case #4
An 81-yr-old woman (ASA II) suffering from Parkinson's disease underwent TURB under general anaesthesia. During the operation, 500 ml glucose 5% was given/v. Perforation of the bladder was suspected at the end of the procedure because the irrigating fluid returns became smaller. During the subsequent 24 hr, the patient was extremely exhausted and suffered from intermittent abdominal pain, dyspnoea, sweating, vomiting and mild nausea. There was hypertension (200/I00 mmHg) and tachycardia (100 bpm) between three and six hours after the TURB. The patient reported increased dyspnoea during the next two days, and this was treated with theophylline and additional furosemide. A chest x-ray demonstrated bilateral pleural effusions. The patient slowly regained physical strength and was discharged from the hospital one week later.
Discussion
These fours cases show that a mild to moderately severe TUR syndrome can develop after TURB. In all the patients, there was evidence that absorption of electrolytefree irrigating fluid had occurred during the operation.
Fluid absorption may be followed by two different patterns of dilutional changes. The most common results in immediate dilutional hyponatraemia and corresponds to absorption directly into the bloodstream. ~. 3 The less common pattern consists of delayed hyponatraemia and occurs after perforation of the prostatic capsule or of the bladder. 5,6 The four cases reported here all showed this extravascular pattern of serum sodium changes (Table  I ). The irrigating fluid had probably accumulated in the peritoneal cavity through a perforation of the bladder, although this was only confirmed by x-ray and reoperation in one of the patients.
Symptoms of intravascular absorption include restlessness, hypertension, nausea and confusion. Intraperitonal absorption gives rise to a somewhat different clinical picture. Abdominal pressure or pain, which may radiate to the shoulders, may be the first symptom. 6-9 Hypotension and abdominal swelling are often apparent at the end of the operation, and patients with hypotension are at risk of developing oliguria.5 Nausea, vomiting, dyspnoea and pulmonary oedema are general signs of fluid absorption, but the onset is later after uptake by the extravascular than by the intravascular route.
Diffusion of water and solutes probably plays a key role in the pathophysiology of the circulatory symptoms. Electrolytes enter the extravasated pool of fluid, which promotes loss of water from the extravascular space. In contrast, the irrigant water follows the bulk of absorbed glycine and ethanol, which equilibrate with the total body water. This difference in distribution between the solutes that exchange over the peritoneal membrane increases the ratio of intra-to extracellular water. The paradoxical effect of the fluid overload is hypovolaemia, which has been confirmed clinically, 5,7,8 and in a series of experiments in dogs. t0 All four patients in this report exhibited haemoconcentration, indicating that blood volume was low (Table I) . The existence of the TUR syndrome after TURB suggests a need for assessment of the fluid balance during these operations. When the irrigating fluid contains 1% ethanol, a breath test facilitates early diagnosis.3 In the first two of the reported cases, the ethanol test showed that fluid absorption had occurred. However, the fairly low EB-ethanol levels were misleading as the published nomogram I for converting EB-ethanol into the volume of irrigant absorption is intended for the intravascular type of fluid absorption. When there is extravasation, the EB-ethanol concentration increases more slowly and reaches a plateau 20 min after the absorption, which is illustrated in Case #2. Furthermore, the plateau is only one-third of the value that would be obtained if the same amount of fluid was absorbed by the intravascular route. 4 In Case #1, the EB-ethanol level corresponded to an absorption of about 1.3 L by the intravascular ~ or four litres by the extravascular route, 4 but the unchanged EBethanol level after irrigation with ethanol was discontinued is diagnostic of extravasation. Awareness of the extravascular pattern of ethanol changes is essential when using ethanol concentration as an indication of absorption, although the intravascular pattern is ten times more common during transurethral resection of the prostate, for which the method was originally developed, t l Medical treatment is based on the understanding that extravasation produces a hypovolaemic condition (Table  II) . The pool of irrigating fluid is not available for diuretic therapy early on after extravasation, and such treatment may aggravate the hypotension. Furosemide should he withheld until the circulation has been restored by intravenous infusion of a colloid solution, additional electrolytes and, possibly, a vasoconstrictor. 5 Careful monitoring of the urine output is mandatory. Surgical drainage reduces morbidity and mortality from extravasation during TURP, 12 but seems to be necessary only after massive absorption with severe circulatory symptoms. 5, 6 In conclusion, symptoms of the TUR syndrome resuiting from extravascular absorption of irrigating fluid can occur after TURB and suggest that fluid balance should be monitored in extensive TURB operations, either by EB-ethanol or by repeated measurement of the volumetric fluid balance.
